Robust nanobioconjugates of Candida antarctica lipase B--multiwalled carbon nanotubes: characterization and application for multiple usages in non-aqueous biocatalysis.
Present work elucidates two approaches for covalent attachment of the enzyme Candida antarctica lipase B (CALB) on multiwalled carbon nanotubes (MWCNTs). One method of enzyme immobilization involved carbodiimide chemistry while in the other approach, the cross linker (3-Aminopropyl) triethoxysilane (APTES) followed by succinic acid anhydride (SAA) were employed prior to carbodiimide activation. Modified MWCNTs were characterized by transmission electron microscopy (TEM), Fourier transformation infrared spectroscopic (FTIR), Raman spectroscopy and thermal gravitometric analysis (TGA). The lipase-MWCNTs conjugates were applied for synthesis of the flavor ester 'pentyl valerate' in cyclohexane and effects of solvent, temperature and agitation on ester synthesis were studied. Upon subject to reusability studies for 50 cycles, the bionanoconjugates were found to be highly sturdy and exhibited ≈ 79% activity (immobilization using carbodiimide) whereas the nanoconjugate prepared using APTES and SAA retained only up to ≈ 30% activity.